Exclusive semileptonic B decays into D 1 and D * 2 mesons are investigated including order Λ QCD /m c,b corrections using the heavy quark effective theory. At zero recoil, the Λ QCD /m c,b corrections can be written in terms of the leading Isgur-Wise function for these transitions, τ , and known meson mass splittings. We obtain an almost model independent prediction for the shape of the spectrum near zero recoil, including order Λ QCD /m c,b corrections. We determine τ (1) from the measured B → D 1 ℓν branching ratio. Implications for B decay sum rules are discussed.
The use of heavy quark symmetry [1] resulted in a dramatic improvement in our understanding of the spectroscopy and exclusive semileptonic decays of mesons containing a single heavy quark. In the infinite mass limit, the spin and parity of the heavy quark and that of the light degrees of freedom are separately conserved. Light degrees of freedom with quantum numbers s is normalized to unity at zero recoil [1] [2] [3] [4] . Corrections to these model independent predictions, suppressed by powers of Λ QCD /m c,b , can be systematically investigated using the heavy quark effective theory (HQET) [5] .
In this letter we discuss semileptonic B meson decays into excited charmed mesons. Surprisingly, we find model independent predictions that hold even including order Λ QCD /m c,b
corrections. We concentrate on the doublet corresponding to s bidden by heavy quark spin symmetry [6] .) B → D 1 ℓν and B → D * 2 ℓν account for sizable fractions of semileptonic B decays [7] [8] [9] , and are probably the only three-body semileptonic B decays, other than B → D ( * ) ℓν, whose differential decay distributions will be precisely measured. 
The matrix elements of the vector and axial currents (V µ =c γ µ b and
between B mesons and D 1 or D * 2 mesons can be parametrized as 
The form factors f i and k i can be parametrized by a set of Isgur-Wise functions at each order in Λ QCD /m c,b . It is simplest to calculate the matrix elements in Eq. (2) using the trace formalism [11] . The fields P v and P * µ v that destroy members of the s
− doublet with four-velocity v are in the 4 × 4 matrix
while for s
+ the fields P ν v and P * µν v are in
The matrices H and
for matrix elements between the states destroyed by the fields in H v and F 
For matrix elements between the states destroyed by the fields in F 
Unlike B → D ( * ) decays, since the (D 1 , D *
2 ) mesons and the B are in different multiplets, there is no relation between S (c) and S (b) . The most general form for these quantities is
The functions τ i depend on w, and have mass dimension one. They are not all independent.
The equation of motion for the heavy quarks,
Using i∂ ν (h
v , valid for matrix elements between the states in F σ v ′ and in H v , together with the equation of motion for the heavy quarks, and the constraints in Eq. (10), we obtain
At zero recoil, τ
Next we consider the terms originating from the order Λ QCD /m c,b corrections to the HQET Lagrangian,
These corrections modify the heavy meson states compared to their infinite heavy quark mass limit. For example, they cause the mixing of the D 1 with the J P = 1 + member of the 
The most general parametrizations of R (c,b) are
Only the part of R 
The analogous formulae for B → D * 2 ℓν are * Order Λ QCD /m c corrections were also analyzed in Ref. [13] . We find that τ 4 (denoted ξ 4 in [13] ) does contribute in Eq. (8) for Γ = γ λ Γ, and corrections to the Lagrangian are parametrized by more functions than in [13] .
The allowed kinematic range for B → D 1 ℓν decay is 1 < w < 1.32, while for B → D * 2 ℓν decay it is 1 < w < 1.31. Since these ranges are fairly small, it is useful to expand the differential decay rates in Eq. (3) simultaneously in powers of w − 1 and Λ QCD /m c,b .
1,2 (i = 0, 1, 2), we keep terms up to order (Λ QCD /m c,b ) 2−i . Eqs. (3), (15), and (16) yield
Here τ , τ ′ = dτ /dw, and η i are evaluated at w = 1. The values of η i that occur in Eq. (18) are not known. Since the D * 2 − D 1 mass splitting is very small, and model calculations indicate that the analogous functions parametrizing time ordered products of the chromomagnetic operator for B → D ( * ) ℓν decays are tiny [14] , hereafter we neglect the corrections parametrized by η i .
The value of τ (1) can be determined from the experimental measurement of the B → D 1 ℓν branching ratio. We use the average of the ALEPH [7] and CLEO [8] results, will decrease, if the second assumption is false then τ (1) will increase compared to Eq. (19).
Even though ε c (Λ ′ −Λ) ≃ 0.12 is small, the term proportional to it comes with a large coefficient, and dominates the value of x 
1 by less than a third of its leading order value for −1.2 < τ ′ (1)/τ (1) < −0.5.
After Eq. (12), we absorbed into τ the form factor that parametrizes time ordered products of the kinetic energy operator with the leading order currents. While λ 
is a suppression of
Our results are important for sum rules that relate inclusive B → X c ℓν decays to the sum of exclusive channels. The Bjorken sum rule [17, 12] (Using the equality of the leading Isgur-Wise functions for these multiplets in the quark model, valid for any spin-orbit independent potential.) A class of zero recoil sum rules were considered in Ref. [18] . The axial sum rule, which bounds the B → D * form factor that measures |V cb |, receives no corrections from either the (HereΛ * ≃Λ+0.31 GeV [19] is the analogue ofΛ for the 1 2 + states.) Perturbative corrections to these bounds can be found in [20] .
In this letter we analyzed B → D 1 (2420) ℓν and B → D * will be presented in a separate publication. Perturbative QCD corrections and nonleptonic decays (using factorization) will also be considered there.
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